Background: Advance directives could be an important instrument to support a person's will once he/she is not able to consent anymore -if composed competently. A survey was conducted to identify the level of knowledge concerning possibilities and limits of advance directives. Methods: The study was conducted as part of the Bavarian Dementia Survey (BayDem). Data were collected from January 2014 to December 2015 by structured face-to-face interviews. Study participants were persons with dementia and their informal caregivers (n = 74). Results: In total, 66% reported having written an advance directive. Concerning the participants' knowledge about possibilities and limitations of advance directives, a lack of knowledge was noted about the possibility to revoke an advance directive. Furthermore, 70% of informal caregivers and 56% of persons with dementia were not aware of the possibility to include dementia-specific terms in the advance directive. Conclusion: It is necessary to optimize structures for public information and education concerning the topic of advance directives for persons with dementia.
As the ethical discussion about advance directives and dementia was the background of this survey, the following questions outline the main focus of the discussion: How can advance directives support the autonomy of persons with dementia? And: Up to which stage of the disease should or could it be possible to revoke an advance directive? There obviously is a lack of empirical foundation concerning these research questions. In order to be able to address the question of autonomy of persons with dementia, these people have to be personally included in empirical research. Furthermore, the relationship between the ethical and practical implications of empirical findings might be very helpful to both outline the subject of strengthening autonomy for this specific group of people and point at open research questions yet to be dealt with.
Methods
The survey was conducted as part of the Bavarian Dementia Survey (BayDem), which is an ongoing study in Bavaria, Germany [11] . Data collection was performed from January 2014 to December 2015. Study participants were persons with dementia and their informal caregivers. The pilot study was approved by the local Ethics Committee of the Friedrich Alexander University Erlangen-Nuremberg, Germany. Eligibility criteria included: (1) person with dementia: dementia diagnosis according to ICD-10 (F00-F03), mild to moderate stage of dementia, capability to understand questions about advance directives and living in a homebased care setting within the metropolitan area of Nuremberg; (2) informal caregiver: primary responsibility as an informal caregiver for a person with diagnosed dementia, older than 18 years.
The study participants were selected from different forms of care facilities: from general practices, district hospitals, nursing homes, and counselling institutions. All study participants were informed about the objectives as well as about the scope of the study and provided written, informed consent for participation. Data were collected in written and structured face-to-face interviews based on a questionnaire. The questionnaire was designed by two scientists in Public Health (S.H., P.K.R.) and two scientists in Medical Ethics (M.S., A.F.). In addition, the questionnaire was discussed and refined within an interdisciplinary team of the Emerging Fields Initiative (EFI) Project "Human Rights in Healthcare" of the Friedrich Alexander University Erlangen-Nuremberg, which consisted of the following professionals: lawyers, ethicists, political scientists, and physicians.
The questionnaire consisted of two similar parts -one for the person with dementia and one for the informal caregiver. It included the following 5 main topics: (1) information acquisition about advance directives: the first section included structured questions about the choice of source of information concerning the topic "advance directives" (e.g., Internet, medical professionals, family,…); (2) reasons for/against an advance directive: in the second section, participants were asked for their main reasons to write an advance directive based on structured items; (3) difficulties in writing an advance directive: the comprehensibility of the process of writing an advance directive was assessed via a 5-point Likert scale from 1 = very easy to 5 = very difficult; (4) knowledge about possibilities and limitations of advance directives: in order to find out more about the participants' knowledge concerning the possibilities and functions of an advance directive, participants had to rate 5 statements about advance directives (possible answers: yes; no; I don't know); (5) [14] ) were captured. The interviews were led by two trained experts, both with the professional background of Psychogerontology. The interviews lasted on average 20 min. For some of the persons with a diagnosis of dementia, it was no longer possible to answer the questions. In those cases, "not reported" was entered and those persons were excluded from further analysis (see also the section Limitations). For data analysis, SPSS statistics 22.0 software was used.
Results
A total of 53 dyads (persons with dementia and principal informal caregivers) took part in the study. Thirty-two of the persons with dementia were excluded due to the severity of their stage of dementia or difficulties in understanding the survey questions. Ultimately, 53 interviews with informal caregivers (information about the advance directive of the person with dementia) and 21 interviews with people affected by dementia were conducted (n = 74). The interviewed persons with dementia were aged 45-92 years with a mean age of 74 years (SD = 10). 78% live together with their informal caregiver, whereas 7% live alone and 15% live together with other persons. According to the results of the Mini-Mental State Examination, 79% of persons with dementia were in the mild stage and 21% in the moderate stage of dementia. Most of the persons were diagnosed with Alzheimer disease (50%) or unspecified dementia (40%). The informal caregivers were aged 31-89 years with a mean age of 64 years (SD = 14). The majority of informal caregivers were spouses (63%) or children (28%) of the person with dementia. Half of them (52%) were retired; one third (32%) were employed besides providing informal care. In total, 30% of informal caregivers reported a moderate to severe caregiver burden. Participant characteristics of the persons with dementia and informal caregivers are summarized in Table 1 .
A total of 85% of persons with dementia (n = 45) have at least thought about the possibility of an advance directive. According to answers from informal caregivers, two thirds (n = 35, 66%) of the persons with dementia had written an advance directive. In total, 74% of them (n = 26) had written their advance directive prior to the dementia diagnosis.
Regarding age, gender, or education, there are no differences between study participants with or without an advance directive (p > 0.05). However, our results indicate a significant difference considering the informal caregivers' relation (spouse or children) to the person with dementia (p = 0.008): if the informal caregiver is a spouse, persons with dementia have a significantly higher chance of having written an advance directive.
Information about Advance Directives
For persons with dementia as well as for informal caregivers, the main sources of information for an advance directive are their families (informal caregivers: 16%; persons with dementia: 26%) and personal contact with medical professionals (informal caregivers: 16%; persons with dementia: 26%). Furthermore, the Internet (informal caregivers: 16%, persons with dementia: 13%) is used to search for information about advance directives. Within the group of informal caregivers, results indicated that children of the person with dementia are using the Internet significantly more often as a source of information than spouses (p < 0.05).
Reasons for/against an Advance Directive
Both the person with dementia and informal caregivers reported the following three main reasons for writing an advance directive: the possibility of self-determination (22%), the wish to avoid undesired misery by therapies (20%) as well as the preservation of self-determination during the end-of-life period (20%). The main reason for not using the instrument of an advance directive (n = 18) was the fact that participants had never even thought about this instrument and therefore never considered it as an option.
Difficulties in Writing an Advance Directive
Participants rated the process of writing an advance directive (concerning comprehensibility) positively. In total, 59% rated the process as "very easy to understand" and 32% as "easy to understand" (mean = 1.50, SD = 0.7). 8% indicated "partly easy, partly difficult." 
Knowledge about Possibilities and Limitations of Advance Directives
In order to gather participants' knowledge about the possibilities and limitations of advance directives, participants had to rate 5 statements ( Table 2 ). The first question was if a physician is bound to follow an advance directive by law: in total, 77% of persons with dementia and 94% of informal caregivers knew that a physician is legally bound by an advance directive. However, some indicated the wrong answer or were unsure about the answer. The next questions referred to the context of revocation. One of the questions was, for example, whether informal caregivers can revoke an advance directive. One third of the persons with dementia and two thirds of informal caregivers answered this correctly.
It is crucial to mention that 88% of the patients with dementia and 100% of the informal caregivers were aware of the fact that advance directives are intrinsically aimed at representing the will of the person who wrote it, especially in case of not being able to consent anymore. This is related to the results of the reasons for writing an advance directive: it definitely seems to be crucial to preserve as much self-determination as possible during every stage of this illness and until the end of life. In contrast, only 31% of persons with dementia and 17% of informal caregivers knew that there is the possibility to include dementia-specific terms within an advance directive. For this last question, both groups showed the highest uncertainty. Table 2 provides a detailed overview of participants' rating on the possibilities and limitations of advance directives.
Benefits and Concerns Regarding an Advance Directive
Participants indicated the following major benefits of advance directives: self-determination for end-of-life decisions (n = 20), decision support for end-of-life decisions for the informal caregiver (n = 11), to determine the person who will take care about my living will (informal caregiver) (n = 5), and to avoid undesired misery by therapies (n = 4). In contrast, one of the major concerns was that, despite of the availability of an advance directive, the will of the person with dementia will not be considered (n = 7). Another concern addresses the adequacy of the concrete medical context in combination with the expressed will. The participants feared that if the advance directive does not fully match the clinical and medical situation, it might therefore not be considered (n = 3). Additionally, 2 participants indicated that they were not able to decide for their future end-of-life situations at the moment.
Discussion
Our pilot study provides first detailed insights into the knowledge and use of advance directives in cases of diagnosed dementia. The results show, inter alia, that the participants of the test group are uncertain about the concrete possibilities and limitations of advance directives. This especially applies to the implementation of dementia-specific terms in advance directives. Only 31% of persons with dementia and 17% of informal caregivers knew that the possibility of including dementia-specific terms within an advance directive even exists. One reason may be that the majority of the people tend to write their advance directive prior to a dementia diagnosis -and are therefore not considering specific circumstances. In this context, our results highlight the need to provide more information specifically for the case of dementia, for example, avoiding tube feeding or avoiding antibiotics. Due to the fact that 74% of the participants wrote their advance directive prior to the dementia diagnosis, the particular time of the first dementia diagnosis seems to be a very important instant where the physician should also inform about dementia-specific terms for advance directives. Since advance directives can only be legally effective when they are written while the person with dementia still has legal capacity, it is highly important as well as recommended to complete advance directives as soon as possible following the diagnosis of dementia [7] . The survey shows that neither age nor gender nor education has a significant influence on the fact of having prepared and written an advance directive. Yet, there is a significant correlation between informal caregivers' relation to the person with dementia and having an advance directive: if the informal caregiver is a spouse, more persons with dementia have an advance directive. Other studies show similar results concerning the caregivers' relation to the person with dementia. There is, for example, a study about terminally ill patients and advance directives that shows that patients are significantly more likely to have an advance directive if the caregiver is older [15] . It could be considered a logical conclusion that an affected spouse who is of advanced age is more likely to consider an advance directive for him or herself -and will therefore be more aware of this subject and better informed than, for example, the children of the person with dementia. The issue of an advance directive is obviously more relevant for elderly people than for younger ones like children or other descendants.
Revocation and Autonomy
While the participants were quite aware of the fact that an advance directive is legally binding (77% of persons with dementia, 94% of informal caregivers), there still were some insecurities about the possibility of revocation (only 41% of persons with dementia and 71% of informal caregivers knew that an advance directive can be revoked). In this context, also ethical questions arise: How long should a revocation of a person with dementia be accepted? When is he or she not autonomous anymore? Who should decide in place of the affected person in this difficult situation? Which expressions -verbal, mimic or gesticulatory -should be taken into account as expressions of an autonomous will? There are no general answers to those questions. Sometimes, a person at a later stage of dementia has some mentally clear moments. If in such moments this person states the wish to revoke his or her advance directive several times, it should be taken seriously. One could also ask if only a verbal revocation should be considered, or also gestures and mimic expressions [3, 16] . In many cases of late stages of dementia, only gestures and mimic expressions are possible. One position is that these expressions are as important as the verbal ones [17] . Others claim that these kinds of expressions are not expressions of autonomy anymore, but rather merely "vegetative life signs" [18] . It is very important to decide carefully from case to case and to consider the specific context with the whole medical team: doctors, caregivers, and relatives should decide together how to proceed. If the situation is absolutely unclear, it is regarded as imperative to establish an "in dubio pro vita" attitude.
Personal Identity and Autonomy
There is no general point in dementia where it can be stated that autonomy is lost. Autonomy is not an all-or-nothing capacity. It decreases gradually during the disease [19] . Concerning this topic, there is a broad discussion in medical ethics addressing questions about personal identity [20] [21] [22] [23] . Is the person with dementia the same as he/she used to be before? And is the person with dementia entitled to revoke the advance directive that he/she had written before the diagnosis of dementia [21, 22] ? There are basically three main positions related to the question of personal identity: with recourse to the philosopher John Locke, some say that memory is one of the most important aspects of personal identity. On the other hand, some emphasize the bodily existence of human beings and state that persons are more than their memory [24] . Others prefer the narrative view, which refers to the whole life as a story. According to this view, dementia would also be part of this story and hence part of personal identity [25] . This position seems to be the most promising one to deal with the individual questions concerning persons with dementia -especially those questions addressing the subject of autonomy. Sometimes in a life story, especially in vulnerable situations like dementia, people do not want to be sole authors of their own life stories or are not able to actively tell them anymore -and need support at the end of life [26] . Concerning advance directives, for example, the authors might need other persons to interpret them at some point. Even if a person has written an advance directive autonomously, this document has to be read, interpreted and implemented by other persons in case of loss of capacity to consent. This highlights the fact that autonomy is relational, especially in situations of vulnerability. Supporting autonomy of persons with dementia can therefore also mean providing the best measures for interpretation (for the informal caregivers) as well as for expressing oneself (for the person with dementia) by improving the standards of information and implementing dementia-specific terms in advance directives.
Level of Information and How to Increase It
The results indicate that there is a general lack of specific knowledge about advance directives. As reported above, the most rated reason for not having an advance directive is the fact that people never even thought about this instrument. On the other hand, our results indicate that once a person decides to have an advance directive, the process of writing an advance directive itself is not a hurdle: almost two thirds of the study group in total perceived the process as "easy to understand." Therefore, one of the main problems concerning advance directives seems to be the perceptibility of this instrument, not the instrument itself. One aspect that could address this issue is to increase public awareness. It is necessary to inform people at an advanced age more adequately and specifically concerning this issue. For persons with dementia, it is necessary to know that dementia-specific terms should be added in their advance directive, for example, end-of-life decisions like tube feeding or antibiotic treatment. For younger informal caregivers, it is important to have adequate Internet sources for information about advance directives in dementia. Medical professionals are one of the most important information sources in medical matters for senior citizens (informal caregivers: 16%; persons with dementia: 26%). Consequently, it seems to be promising, as already stated above, to involve those medical professionals who made the first diagnosis of dementia in informing their patients about possibilities and limitations of advance directives. Therefore, more education and training in ethics and law for doctors is needed for this kind of support [27] .
In addition, it could be helpful to inform people about the legal parameters of the advance directive with booklets in easy language and to give the possibility to ask if there are ambiguities.
Limitations
Although our pilot study provided essential insights into the perspectives of persons with dementia and their informal caregivers, some limitations need to be taken into account. First, structured questions can have a suggestive impact; some answers may be given because they are enunciated, even though the persons actually did not think about this issue before. In addition, the sample size and structure have to be taken in account when interpreting the results. Due to the stage of the disease, we had to exclude 32 persons with dementia; however, we still received answers from their informal caregivers. In this context, it could be promising to conduct further surveys about the individual capacities concerning the ability to answer such questions -and if it would therefore be necessary or possible to adjust the mode of questioning, or if those limitations could allow conclusions about the individual point where handling an advance directive autonomously becomes too difficult.
Conclusion
The results of this survey clearly illustrate that, especially for persons with dementia, the wishes to preserve self-determination and to have one's own autonomous will, respected even in case of not being able to consent anymore, are the most important reasons for writing an advance directive. Concerning the subject of advance directives, the results show a certain level of rather unspecific general knowledge, but also a large amount of insecurities. Those insecurities display the unpredictability and the difficulties in dealing with dementia, which have been shown in the Discussion -for the affected persons as well as for informal caregivers and medical teams involved in treatment. The aim of this study and the ethical considerations in this article were to point out that advance directives can be a powerful instrument to deal with those insecurities and to strengthen the autonomy of persons with dementia -as long as they are being used competently by all the parties involved. For that, more specific information is needed to support the perceptibility of this instrument. It would also be advisable to develop advance directives especially for persons with dementia with dementia-specific terms. If preprinted forms in easy language existed, including anticipated dementia-specific situations, it would clearly reduce the obstacles of writing an advance directive, and if the family doctor helped people and their caregivers to fill out the form and explain the specific situations that might occur, then most of the insecurities could be prevented for everybody concerned. Finally, more research about the knowledge as well as about the insecurities of people is needed to be able to develop adequate strategies to be used in practice.
